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INTRODUCTION 

A wide range of scientific and applied tasks can be solved by means of small and micro 

spacecraft. This trend is now being realized in TechSat21 program. If spacecraft mass is 100 kg then 

propulsion system should have a mass of ~ 10 kg and a power of about 100 W. For this purpose 

electric thrusters of various types can be used. The use of small stationary plasma thruster (SPT) is 

promising. Demonstration test results of such a thruster are adduced in this report. 

After the first stage of the demonstration test [2] the anode unit, cathode unit and flow control 

unit were assembled as a monoblock unit - a small SPT. The purpose of testing was to check the small 

SPT for compliance with the 1590p project requirements: 

- full power -100 W; 

- anode efficiency (without taking into account the cathode flow rate) > 20%; 

- specific impulse (without taking into account the cathode flow rate) >800 s. 

STRUCTURE DESCRD7TION 

Overall and mounting dimensions of the small SPT are shown in Fig. l.The thruster unit consists 

of the SPT-25 anode unit, the BNK-0.5 heaterless cathode, the FCU-0.5 flow control unit and a 

common plate. Mass of the thruster unit is 740g. General view of the small SPT laboratory model is 

shown in Fig. 2. 

Electropneumatic circuit diagram of the test is shown in Fig. 3. To initiate the discharge in the 

heaterless cathode the ignition unit laboratory model was used. 

TEST RESULTS 

Fig. 4 shows the view of operating thruster. 

The volt-ampere characteristic at the 3 levels of flow rate are adduced in Table 1.Operating time 

at final test was 9 h. 
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List of parameters adduced in Table 1: Ud - discharge voltage; Id- discharge current; F- thrust; 

~Ud - discharge voltage oscillation; Ic - magnetic coil current; Uc - coil voltage; PFCU - pressure at the 

FCU inlet; Itt - thermothrottle current; Utt - thermothrottle voltage; Ucg - cathode-to-ground voltage; 

G - total Xenon flow rate; Pv - pressure in the vacuum chamber (by air); Na - anode unit power; Nu - 

total power of the SPT unit; Ispa - specific impulse without taking into account the cathode flow rate ; 

Ispu - specific impulse; Efa - thruster efficiency; Efu - total efficiency of the thruster unit. 

Ispa, Ispu Efa, Efu, Na and Nu parameters were calculated in accordance with the equations 

adduced in the report [2]. Main parameters have agreed with ones obtained previously. 

CONCLUSION 

1. The scheduled work has been executed in full. 

2. Small SPT parameters comply with the requirements specified. 

3. An ignition unit is supplied as part of small SPT. The small SPT is prepared for demonstration 

test at Customer's facilities. 

» ■ . 
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Fig. 2 Small SPT general view 





Fig. 4 View of operating thruster 
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Remarks: * (1) - Cash flow through Recipient Account 

Project 1590 

QR 

Cost Category Budget TOTAL Accumulated Cost Funds Residuals 

(1) (2) ID (2) (i) (2) 

1          GRANT PAYMENTS 

Category -1 21,500.00 21,500.00 0.00 

Category - II 9,000.00 9,400.00 -400.00 

Category - III 

Category - IV 720.00 920.00 -200.00 

Total Grant Payments 31,220.00 31,820.00 -600.00 

2          Equipment: 

.1     Modifications 

2   Capital Equipment 

.3    Non-Capital Equipment 

4    Leased Equipment 

5    Maint & Repair 

Including VAT 

Total Equipment 

3          MATERIALS 

1    Materials 0.00 1,000.00 470.04 990.39 -470.04 9.61 

2   Supplies 

.3   Safety Devices 

4   Other 

Including VAT 

Total Materials 0.00 1,000.00 470.04 990.39 -470.04 ■:,:.9.61 

4          BANK FEES 4.50 157.50 3.36 141.35 1.14 16.15 

5          OTHER DIRECT COSTS 

1    Technological Energy 

2    Reports/Publishing 500.00 0.00 500.00 

.3   Communications 

4   Admin. Supplies 

5   Other 

Including VAT 

Total ODC 500.00 0.00 500.00 

e         TRAVELLER DIEM 

Local-Russia-CIS 400.00 432.66 -32.66 

Outside CIS 

Total Travel & Per Diem 400.00 432.66 -32.66 

7         Exchange rates gainsMosses -10.72 6.31 10.72 -6.31 

a         Overhead 0.00 738.66 -738.66 

TOTAL 904.50 32,377.50 895.34 33,696.71 9.16 -1,319.21 

TOTAL VAT INCLUDED 

GRANDTOTAL 33,282.00 34,592.05 -1,310.05 

• (2) - Cash flow through ISTC 

ISTC Auditor 

Timur Timerbaev 
Ji. SoaM^iAOdl 

-1   i": 



HanMenoDanne PaöoMCH BvMarn PACMET CYMMM HAKJIA4HUX PACXO#OB K BUHJIATE 

ripoBcpKY npoBojn.i:    TiiMcpoacB TO. 

JXUTA:   22 moita 2000 r. 

ripocia- 

HHCTIIIAT 

1590  P 

OKB "(PaKeji", rop. Kajuimiiirpafl QR 

CvMMa 0op.Myjia KoMueumapuii 

Bccro npoiiSBcacno saTpaT     (1) 895..14 k 
HKIUO'UIH: 

-30.00 + 
ItlD/CL') 

cy-MMy iuiKmi()nbix pacxoooa a cVMMe $ 

ocmamoK net ctcmc $ S. 66 (CM. [hm,nc>{etmx 

Bccro npoHtBCjcHO taTpar     (2) 33.696.71 1 

HTOTO «DAKTHHECKHX npaivibrx uiTpaT no 

npocKTV 34.592.05 m=k+l 

HToro nJIAHOBWX npjiMbix 33TpaT no 

npOCKTV 32,562.00 n 

ECJIII (Jiaicin'icciCHX iipuViux WTpar 6ojii>iiie, ICM n.iaiiODbix m>n I 

06ma)i CTOHMOCTb npoeicra 35.000.00 O 

3aTpaTbi (I) nazuioicamne KOMneHcaunn 0.00 t 

OcniTOK cpeacTB Ha CMere 0.00 d 

HairacjieHHbie HaitnaaHbie 0.00 u=o-m 

Haicjiaiiiii»ic paexoau + KOMnencamin no 
upsiMi.iM jarpara.vi K BMILIUTC 0.00 p=u+t-d 

ECJI» (ftaia UMCCKHC irpsiMuic 3arparbi \iein,nic iijiii:paBiiuy:miaiiOBi>iM m<=n 

naaHOBMe HaiaiajHbie pacxojBi 

3aTpaTbi (1) nojjie/Kamne KOMneHcauim 

OaraTOK cpejCTB Ha CMCTC 

HaHHC.TCHHbic HaiuiaaHbie * 

HaK.iauii.ic pacxo.n>i + KOMiicncawifl no 
upwMi.iM iaipaia,M ic m.iii.iarc 

Oilman JKOIIOMIISI epejCTB no npociay 

2.438.00 

895.34 

8.66 

407.95 

1,294.63 

u=r 

s=u+t-d 

sEEN 

OcraTOK Ha 6aHKOBCKOM c<iere (poccHHCKHe 
py6jm) cocrraBHJi RUB 247.67. Kypc MHTLJ Ha 

01.04.2000 coexaiiJweT 28.60 pv6. 3a $ 1. 

x=o-m-u 
C3K0i[0MJieiintic L-peacma nepe3aHTenbi na UCC 
(130110) cooiBercTByiomHX cropoii  

*       HcnojibiOBaH cnejiywuaiPL paener 35.000.00-33,862.05-730.00 = 407.95. rae 35,000.00 o6mM CTOHMOCTI» npoeicra, 
33,862.05 pacxo^bi npoeicra 3a Becb nepnoA. 730.00 - nacTb cyMMbi uaiciadiibix paexodoe, y>Ke Hcnonb30BaHHbix 
OKB "(Daiceji" juui ompaBiai 3KcnepHMem-ajibHbix o6pa3uoB KOJiJia6opaTopy npoeicra 1590. 

**        PcajibHO 3KOHOMHH no npocioy HCT: (JtopMyna ISTC F-A8 He ynHTbiBaeT $ 730.00. a TaioKe $ 8.66 (CM. ccbuiicy * ) 

%.Ju(MJLfl^Oui 


